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Description 

nELbOFtHEiNVEN-nQM: 

Th^ present invention retetes generally to ian s 
implantable tubuiar prosthesis. More particularly the 
present ir^^^ 

thesis adapted to accommodate stents for supporting : 
the pipsth^is:: 


BACKGROUND OF THE INVENTinM- 
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; ; T^^ of synthetic tubular |irbisthes#t6 ^ 

ref|Diace orbuttress damag^ or (iseased vasc^^^ 
sels' w dher luminal passageways yyitiiin the human 75 
body is Joiovvn. Synthetic tubular prostheses include 
", gnaffeasy^^ 

as graftSi are typically 
ifTiplapted surgical techniques. The surgeon would 
sutire the graft in place in t^^ 20 
; jp^ssage^ Sndoprosthetic d|^ iirisii^ ^ 

inplantedintraluminally. These dew^ 
percufan^^ 

^percutaneous catheter delivery permits implantation of 
^P^?^®th#sis >^^^ need for rnajor surgical iriteh^^ 
tion and tile ri^^^ inherent therewitii. The art tiierefore is 
mpvin twarrj ti^ increased use of jrifralurrii implan- 
tatibri of various prosthetic devices, - it has been found 
::that;Uhdercer^ 

thetlc devices may be implanted by means of a delivery 30 

: :Catheter.::;::;:;;^ 

/ Vyil*^ to grafts and other prpsth 

■ : may ;;t«^ te^ surgically implanted; nie^aris ofihe^ 
than suturi^ ^iJ"^ to secure these prosthe^^^^ : 

in place iri^^^m^ body passag^y in brder to-effectively 35 
permit intraluminal implantation. It has been known to 
jeTOlpy ^ :in Ippmbina^ with grafts arid various 
other prostheses: to support and secure a prostiiesis in 
P!?P:? In implantation. Stents 

are typically radially expandable and/or contractible sup- 40 
port rnent^e^^ 
cteer tibulaK prds^^ 

is projperly positioned; the stent : wbuld be ei^ar^^ : 
stficiw the th^ b6dy:i>ai^^ 

. : Irfoyifeve^ stents tip arichbr plpsthese^ ^ 

noty«ftoU 

♦low of body fluid within a vessel if undersized or under- 
expanded. Also; thrombosis or f ibrin buildup may occur V : 
wittiin the stent diniinishing patency of the intraluminal 
passagewaor when -the stent is in direct contact with the so 

/: U 

qo!f^i)s^ prosthesis. i,&^gi^^^^ 

Irrplanteti^^^^ a \^scular organ, thie ends of the 
prc^h^sis ind co|laps|bie circular stents or annular 55 
bailddhsilaffb^ The stents exj^and to ' 

ends of the endo-vascular prosthesis to the inner luminal 
surfaice of the biood vessel into which the fxosthesi^ is : 
inplanted. The stents niay be sutured to tii^^^^^^ 


such tiiat they ^re in direct contact witin the body fluid 
tiierein. or nnay be placed within annular pockets. 
Because of the nature of the pte^^ of the stent within 
the annular pocket, the insertion must take place before 
implantation. If problerns: arise sun'ounding the size of 
tiie stent, the tubuiar prpsthes^^^ into whjch the stent has 
been sealed must be replaced witii a more closely fitting 
■ stent . 

M.S. Patent No, 4.728.328 dis^^^ 
Q"^^ l^sving^p 

distal ends of the graft^^ the cuffs are fbrririied by folding 
tiie edges of tiie graft back over itself -and bonding the 
turned ba^ 

used to suture the graft to tiieii^ 
. ^I^^itfon!?; h 
tiiat afforded by rheireiy siJturing th^ 
at opposite ends (^^ the need for suturing 

would preclude cati^ieter delivery. 

Accordingj 
lar prosthesis which overcdmes^^ t^^^ 
shprtcomings of uniyeital 
fittihg means fdi^: cooperatively e^^^ 
bihation wim tiie 

According to one aspect of tiie present invention; 
tfnere is provided an iitplarrtablei prosthesis comprising: 

a tuixjiar conduit havi^^^ 
opposed open eir^ds. tHe^TO cap^bie of radial 

diametrical change beihiieen a first diameter and a 
ohd-diarneter;'"'' 

an elongate cuff formed at one end region of tiie 
.b!Ddy;.and['x'^^^ 

a variable dianriiBter g enerally annular stent sup- 
ported by the c^^ 

Accoiding to anotiier 
tiori, therei is provided a prosthesis for impiahtatioh witiiin 
a body iunieh comprising: : ^ 

^n elongate radially^^ 

a pair of cuffs, one cuff formed at each end region 
of th^body; and : 

a pair of radially expandable stents, one stent 
being resident in each cuff of t^^ 

Preferably the or e^^ 
siifB with m Cbrnreri- 
ierlt|>^ the ^b^^ afi qpjeiri 

eind,: thereby def jiiirjg a ;s^^ for iriserta^ 
tipn oif.the:StentV\^ 

If desired; tiie^t^ includes a plurality of 

longitudinai ribs to permit radial contraction from the first 
diameter to tiie second diameter, to provide for intralu- 
minal deplcymeht. iWore^^ 

diameiteir stent is radially cdllapsible^ t^^^ irrtralumi- 
naldeplpymehtth^ 

|Pn^fer;a^ 

from the second diame^^^^^ after the 

intraluminal depjoynienV^^^ is radjally esq^and- 

able after the irftraluW^ 

The tubular conduit nnay be formed of a textile fabric; 
or niay be fdmed 

The sterrt rtiay be tor'me^^ 
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Conveniently the cuff is integrally formed with the 
tubular conduit, preferably with one or each end region 
of the tubular conduit being folded bac^ 
naliy. upon the body to form the cuff(sj! 

Preferably the cuff is compliant to, accommodate a s 
stent within a range of different stent: sizes; 

The present invention niay incliide an imjplantable 
tubular prosttielic graft or may include an endoprosthetic 
or intralu^^ d^jcei: 

The prosthesis of the present invention maybe used: ro 
. in a miethQd of inripljinting^^a body vessel, 

comprising: 

; providing aa elongate tubiilar 6pnduit H 
-.■ - Cliff 'at one. end. thereof i-- ' 
irr^pljanjting^^^ 

inserting the stent in the cuff -and 

©qpahding the stent within the cuff to anchor ihe ; 
one end of the tubular conduit in the body vessel. 

The prosthesis of the present irWention nny 
In a method of repairing a danriaged 20 
viBSsel. comprising the stepis; Of: 

providing an elongate tubular conduit having cuffs : 
' at the ends thereofrr.'.;;.: ':'; 

providing a pair of expandable stents; 

inrplahtirig)^ 

whereby the tubular conduit spans the damaged loca- 

■■ ^^^^^ 

inserting the sterrts In the 
: ; ■ ; exparidingi the ste^ : 

tubular conduit in the body vesse! adjacent each side of 30 
the damaigied Icxa^ : : ' 

inplanting step ma^^ irrttaluminally deiiv- 
: ering-t^ 

The inserting step miay include intraluminaliy deliv- : 
eiing stent{s) to the cuff (s)/ ami th step 3S 

may precede the implanting step, or tiie implanting step : 
may precede the inserting step; 

The method may, wherein the ti^^ular conduit is radi- 
ally expandable, further include the step of radially 
expanding the tiijular conduit 40 

The method may further include, prior to the delivery 
• step, collapsing theconduit - • . 

and to show how the same may be carried imd e^^^ 
reference will now be made, by way of example, to the 45 
accompanying drawings, in whichir 

Figure 1 is a perspective showing of a synthetic UjfcMJ- 
lar prosthesis; 

Rgufes 2 and 3 are side elevationaf ailTd front vieirt^: so 
respectively of a stent used in accordance with the 
. . ..1; present jnyenti^ 

Figure 4 showsi in longitudihal cross-section the 
tiitw supporting a pair <^^^ 

stents shown in Figures 2 and 3; 55 
RgureSisasideeleva 
shown in Rgure 4; 


Figure 6 is a partial perspective showing of the pros^ 
thesis of Figures 4 and 5 shown in a partially col- 
lapsed conditibn;^^ 

Rgure 7 is a partial sectional showing of tiie tubular 
Rro^esi$pii^^^ inventioriimpiarrted within 

a body vessel. 

DETAILED DESORIPTIQM QF THF PREFERRED 
EMBODIMENTS: 

J^f IfTiplanta^^^ prdsthesis havirig integral 

cuffe of this invention may: be usaJ as an intrajuminal 

endqg|i^ fpir percu^ 
wdthin a diseased ordamaged blood vessel or other liike 
Vessel arxJ ;5u^ ihiei Ves- 

sel . The implantable tubular prc^thesis rhay e^ 
asa>^S(^ 

tions of blood vessels or like fluid passageways The 
presert ijw^ cont^ catheto^ delivery of 
prostfiesis, ihi^w 

; Ffeferring to Rgure 1, an implantaijie tubular pro^^^^ 
thesis 1 0 : is shown; Prosthesis A 0 includes tubular con- 
duit 12: haViihgfir^^^^ 

tubular channel lS therebetween; Tubular prosthesis 10 
piy be a t^^ from braided, knitted or 

woven synthetic yarns; Additionally, extruded tubes 
rradefrom polytetraf Itp^ jjj^ 
rray also be used. Ft 10 may be 

formed fr^ 

While the above-described materials are exanrples : of 
mate^^^ form: :tulxj|ar prosthesis 10. it is pf 

course underst^ may be 

ftjrmed of any surtable material. As will be described in 
furtiierdetailhereinbeiow. tubular 
radially the sWctur^^ irt Figure 

1 so as to permit ins;ertioh Into: a delivery catheter for 
inrplahtation within a body passageway^ s as a blood 
vessel, whereupon the prosthesis is expanded to its orig- 
inal form for secure^^^d Alternatiyely, 
tubular prdstiiesis 10 may be constructed to be of 
expandable niateri^ 

original state and once : positiohaJ ■ w^ the t>bdy pas- 

SB^^ may be radially &Qf^^ 

iexpande^^^^ 

:;; Risfenring nc^ to^^^R^ 28 is 

!^py*ffi, Steni2^ atfinular mernber capable 

crfradig 

ond diameter different from the *^^^ Stents : 

such as these are 
frorh rrateriaJs such ais 

alloys, polymeric rmterials or cbmiposites of pblyirhers 
and meta^ and rray be! s^ of Springs, 

he[rcally-w or other stoic-: 

tuf^ apd corrfigurB^^ rridy 
aisp be manufactured ftpm a heat-sensi- 
tive material. 

For exanple, U.S. Patent No. 4.655.771 discloses 
an e^aindable device ma^^ steel . 

wire. Another example of an expandable stent is dis- 
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closed in US. Patent No. 3.868.956. The stent disclosed 
therein that is formed with a specific type of metai alioy 
displaying a riiembi^ funciipn. That is, the alloy with 
which the stent is ibrmed has the ability when comr 
pressed to recover its initial nonTcompressed shape 
upon heating. Such a stent can be cpmpressed, inserted 
into and transported within a blood vessel to a desired 
position. Once in position, the stent can be heated for 
expansion to its original non-compressed state. 

In the present illustrative emtxxliment. a wire mesh 
stent is shown. rad'ally 
compressed from the condition shown in Figures 2 and 
3 so that it TO 

subsequent to insertion of tubular pros^^^^^ 
a compressible stent is shown, it is contemplated that ^ 
stent which is radially expandable from an original state 
may also be employed: 

In the preferred embodiment of the present invention 
tubular prosthesis 10 includes lohgitudinaily extending 
ribs 18 (Figure 5) to permit folding or radial contra 
thereof for insertion of the proisthesis 1 0 into ai blood yesr 
se! or other bodily passageway using a catheter not 
shown. Although not shown in Figure l . the tubular con- 
duit 12 may also be formed with one or more longitudinal 
crimps, creases or the like to enable folding for irisertibn 
of the prosthesis into a blood vessel via a catheter; 

Referring now to Figures 4 and 5, in accord^ 
the present invention tubular prosthesis 1 6 includes a 
pair of cuffs 20 and 22 disposed respectively adjacent 
ends 1 4 and 1 6. The cuffs 20 and 22 may be free stand- 
ing cuffs, formed by folding the ends of the tubular conr 
duit 12 back externally over itself. It is also com 
that the orffs rnay be fornied by turning in\Arardly the ends 
of conduit 1 2. The cuffs 20 and 22 may also be formed 
of separate, distinct portions of synthetic material which 
may be glued or sutured onto tubular conduit 12. Further, 
the cuffs may cohprise a material, such as an elasto- 
meric material that is different than the material compris- 
ing the conduit. Cuffs 20 and 22 include inwardly directed 
open ends 20a and 22a respectively which are wholly 
unobstructed for stent insertion. Open ended slots 24 
and 26 are defined between the external surface of tubu- 
lar conduit 12 and tiie internal surface of cuffs 20 artd 22. 
The slots 24 arnj 26 house one or more stents, such ais 
stent 28, used by the device to both support and seal the 
body vessel into which tiie tubular prosthesis 10 is 
inserted. The stents 28 may be used whether the pr^ent 
invention is used as an inplantable prostiietic graft br an 
endoprosthesis. 

The accbmmodatioh of steins 28 within th^ 
and 26 of tubular prosthesis 1 0 helps assure patency of 
the lumen of a Wood vessel or other bbdy passageway 
into which the prosthesis 1 0 Is inserted at the exact place 
at yyhich support is required. The prosthesis/stent com- 
bination assures a secure anchor of the prosthesis 10 to 
the inner lumen surface of the blood vessel due to the 
radially expansive properties of stent 28. 

Stent 28 provides nro^ 
support and anchoring properties for the invention. Stent 


28 also provides a support structure that is never in direct 
contact with a body fluid passing through the intraluminal 
passageway into which it is installed; Accordingly, fibrin 
arid thrombotic deposits, common in prior art support 
structures which are in direct contact with the blood after 
implantation, are minimized. 

The stent 28 may be inserte^^^^ within 
either or both of cuffe 20 and 22 of prosthesis 10 before 
implantation. A^^^ tile st^ may be insiBrtecl into 

the prc^hesis via catheter after the prosthesis 10 has 
beieri implanted. If stents 28 aife^ 
20 and 22 prior to implantation then the stents may be 
radally compressed along with tulxilar conduit i 2 for 
catheter deployment. However as above mentioned, • 
tubular body 12 with cuffs 20 and 22 may be ihtraiiimi- 
naiiy deployed first and then stents 28 may be inserted 
in a subsequent procedure, It is still f urther contemplated 
that in certain situations, the stents may be disposed 
over tubular conduit 12 such as shown in Rgure 5, and 
then once deployed the stents may be inserted into cuffs 
20 and 22. 

As mentioned above, implantable tubular intralumi- 
nal prosthesis 10 may include longitudinal ribs 18 which 
permit prosthesis 1 0 to be in partially folded or radially 
collapsed as stiown in Figure 6; Other techniques for col- 
lapsing prosthesis 10 may alsobe employed In the radi- 
ally collapsed state, where tiie tubular conduit 1 2 ai well 
as cuffs 20 and 22 are collapsed, the intraluminal pros- 
thesis 10 can negotiate curves or beri^^ 
or other body passageway in which it is implanted and 
transported. TTied 

(in its collapsed state) by use of a delivery catheter (not 
shown) and directed to a target area by any means or 
metfiod known to those skilled in the art^ When posi- 
tioned, stent 28 aind tubular conduit 12 are then radially 
expanded to return to tiie condition shown in Figures 4 
and 5. Radial expansion of ix>th conduit 12 and stents 
28 may be accomplished with assistance of, for example, 
an expandable catheter balloon. It is also contemplated 
tiiat the conduit 12 as well as stents 28 may be con- 
structed to be radially self-expanding after deployment. 

7^ sterits 28 are corto^ 
26 outside the lumen of ihtralurhinal prosthesis 10, the 
prosthesis has an almost infinitely variable and adj^^^ 
ble diameter in tiie ranges between the mirtimum and 
maximum diameter of the tubular conduit 12 Thus, the 
inner diameter of tfie lumen of the vessel in which^ t^^^^ 
device is inserted need not be exactly known or prede- 
termined. 

Referring to Figure 7. stieht 28 isdesighed to radially 
expand with the force sufficient enough to anchor pros- 
thesis 1 0 within a lurhen 32 of a vessel 34 to form a liquid 
se^l therein without placing disruptive force or undue 
pressure on the intraluminal walls. If itis determined that 
a more appropriately sized stent Is necessary for a 
proper seal after irisertibn, the stient can be easily 
removed and replaced witiiin tiie cuff by a better fitting 
sierit without first ©cd^ 

are generally flexible and cbnplairit. they hiay aiccbrri- 
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modate ^ rapge of stent sizes as may be dictated by tlie 
particular application. 

Stent 28 is shown clearly supported iri slot 24. 
Because the stent is enclosed between the prosthesis 
material of tubular body 12 and cuff m^^ s 
28 is never in direct contact with either blood flowing 
through lumen 32 or the tissue of the walls of Ve^el; 34, 
This is a marked improvement over conventional meth-^ 
ods of ^sing st^ normally attached using hbbte or 
sutures directly to the luminal walls. : ro 

As; |TOnjj<^^ while the prieferred emb^ 

ment of the present invention shows an endoprosthesis: 
wWqh ; is used t^^^ buttress a bn^ 

also contemplated that the present inverition rnay b 
practjQiBd wjtfv ai tubular; graft which may be u 
replace a missing section of a body lumen siicJi as 
blood vessel; 

Thus, while the above embodiments have been dis- 
closed, other and further nrianifestations of the presert 
invention wiii become apparent to thosie skliied in the art- 20 : 


9; 


10. 


ing claim, wherein tile cuff is integrally famed with 
tiie tubular condijit. 

An impiaritabiei pro^^ to darti 7, 

wherein the one end of the tubular conduit is folded 
externally 

An impl^jf^a^ prosit^ to cliaim- 7 

wherein the one end of the tubular conduit is 
eirternally over th^ 


ing claimi wherein the other end bfthe tubular^ 
duit includes a cuff. 


which come witiiin tiie true scope and spirit of tiiepreserit: 
iri\^ntion/ ' *; 


Claims 


1. 


An implantable prosthesis 

a tubular conduit having an : elongate body 

and ppposed^^^q^^^^ 

of radial diametrical change between afirst diameter 
and a second diam 

a^ at one end region of^ 

thiB body;:and::v 

supported by the cuff. 
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2. An inplantable prosthesis according to ;cla|m 1. 
wherein the cuff defines a partial endc»ure with the 
body for enclosing the stent; 

3. An implantable prosthesis according to claim T or 2, 
wherein the cuff has ai closed end iid an ope^ end; : 
theifebydefiriing Wslbt feinsertable aixb^m^ 

■ of the. stent. 

4. An implanteble prosthesis according to claim 1 , 2 or: 
3. wherein the tubular conduit ind^ 


first diameter to the second diameter; inorder to pro- 
vide fbi' intraluminal deployrrienl. 


40 


45 


so 


6. 


ingclajTO.^ 
a textile fabric: 


An imjDiantable prosthes^ according to any one of 
claims 1 to 4, wherein tiie tii)ular conduit is formed 
f rbm px)lytetraf liiorbeti^^ 
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